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*56wi*, mGiuRi &ftftmzmi-z<t&®&±&&**-rzz£izj:z>wmm\±m 
mofenmt vx<D%im.i3.&mmmzM-?z>. 

mx&z. &mm*&mmitn-ms mi%> m&mtz£ommPmwmizj:z>x 
m*ts.m&*m.irz>. n&mte&mizitm&wm&m&mmizmMx&zmmm. 

%Hzmm&mmmmit$h£lZ<i.\z:£t)mz>nX{.\Z> (The Lancet 353, 1959-1966, 

1999) . wfLits ^jut^itmwfc&miztt^x. teJitzmmftrnzmrzw. w& 
mammizn^xit. ttte&i&ZTjkz&^zt&toztix^Zo co^Ejpt 
^iz^^+6f^mm^mt)^nmm^m(D±^^m£uxnmiz'bm^^tix 

O-S <,m^<D$>Q>2h, 189 (10), 751-755, 1999) . t;Ut*««#eH14*Stlcafc**« 

fcussiUTia. n&m^z&im&ovmm. mm&\ts&i£tfi&z\^xtow&- 
3.-n><D&i£ j $>*t:jL<< h&®Mm'j>isfcittt>£2zz.e>nx^z> mtn 
mum*> v -x m e # mfr<D#&mm * v-h)\> e ^ -*± p97. 1997^) o 

^146*)^ 189 (10), 757-762, 1999) » =3*3R#t3"3* (&fctm 

W&m 18(7)643-646,1999) . /<^P7x>©K«WBErtJS^ («fl6HfiM*ett 
f4 33 45-49,1994) H^lUbntUS. U0>U«E0f&. ^TWSfi^^li 
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I1T?*4. «BT(*» #)V*S. >&!CJ:£5Mi?^e><Dfc5£mffi£non-NMDA, NMDA 

(Br. J. Pharmacol., 122,1478-1482,1997) #fcS*lTl**. JU±tf>C£a^ 

XSM (Neuroreport, 9, 731-735, 1998) (CtimGluP.1 fc<fctfmGluR5<£tft{*<7X 
?v h^^fccfc^fS24B#FBl^(cfelt*^F/fiS^T3&SWMErtlS^ri. #3£i&S!l 

5tfflt2 (Pain, 77,59-66,1998) iCli, mGluRI Sr^mGluRSteftfEffl^W^ 
Group I antagonist ((S)-4CPG : (S)-4-carboxyphenylglycine)<7X z> y h^ffiift (0B) 

moT&m&^ffi * * 8 B&m&T'temui-zw* 12. 1 6 B^m^x-itrnvi^ 

U. *^MOT^J^oSfBiifii<gTO^ ! t)l^^[-^ii!54. 8 Bi£l$jrmSKS'J 

-r<g>#. 1 2, 1 6 a'&<Dm&T'ii.m%iism\ — ar, ¥t*j&8-i 1 b^<d«iif b io 

— B 2[5JOWSSIgF«gcD(S)-4CPGOjS4Tli, l^n<DB#£/rfcSJ£gate{5TlCtt U 
TliJmftJ8)^£ tefrz>fr 0 C<DCt e>Group I mGluRI S##.l4KJEia{I<Z> 

±lfiXi« 1 . 2 (OmmiZJ: U , tt&^Sfe^T^TO mGluRI /R5 tBtKM. 

^n/t^^iSSfe^feCi^WilSfy^^WSfSlifiifSTlcWt-* mGluR1/R5 JSJa^ 
Oiqi*J?a^li/«i:^i^lfeLTt\-5C<!:^'&.cn*T'li,mGluR1 Stf/Xli mGluR5 
OJSfftl*, IE^&!fSS£SI<S*<gT31+&i^m (-^RfiSJ) (ttTUfcfcSe 

mGluRI *giJtSiJ<D^:#JS%[C «fc-5)»^S14^0iqi®J^miCOOTI4. ±ie 
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*a&***WUTH*. mGluRI wmizt$i\T&mtem&<Dfcmzm?T 

05C<h#fc6tlTU*:C<!:;&>e>, $M 1 J5lU2 IC*5I*<5> mGluRI /R5 fSJftB'K 

^W^:ifi^ii-C^'5IIKrt'N©ilt$^(cJ:r>T ! fo mGluRI /R5 JSiaSh &tfJii 

mGluRI SSWiBUfclCSRSUTfey, *$(C<l^t4tt*S£*Iisi&K^eg 
-T-5 relay neurons (ZWtt £ C <h#*B&$ *lTO£ (Neuron, 9, 259-270, 1992; 
Neurochem. Int., 24, 451-458, 1994) . 
fCT. ^Bfl#e.(i. »SgS14^<D3£ttJ&&&fEffl£*#-5tli. mfc<D mGluRI 

tuts. ^©mGiuRi s§<*<t#SHt4^0ra(i»ie>nT3oe>rs 

mGluRI Jg^J(D»Sai±^SlcOTS^m*^>lJlT'#*«fc^^iei^<^ 

^Jfi^-T^CilCt^T, il^OttJSBte^CD^E^MwjfcOT, mGluRI ISfitSW 

MKWCfcoTS^ficatlftMHIfiWKtWCai* STZ(* hl^hVbv 
» «»»IR*^;^'>^fcJ:If£Eia(C«fca«i«afll»cJ;oTgi*fic:Stl*#» 
Htt«ltf;i' , PJ&* L5/L6 Wffinmt£3k^ V h (Pain 50, 355-363, 1992) T'£<5. 
CftewtfA^ffl ^T, ±$M3:mzJ:Z> mGluRI tgJn^O^lilifSlC^frsftffl* 
^ftUfc^C^ cn^T-(0«ii|57k2p^e>li^;l!lT'^r«i:^^/L?ajm, BPSmGluRltS 
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»c»*u<i*, &mm\!kmmt)mmmizjiz&&m&mmT'3>%mmmtfLVi ; 

Mfce?£L<ti. mGluRI fSia<lFffl«:Wr-5<b^^^iS^T*»^ai4^^efe# 

&t>$?£U<l*> mGluRI mtttfUB£WT*<fc^3#6-75/-N-:>*P^*v 
;i/-N, 3-i>*9-JW-7 % Jn[3. 2- aJ^V^S^y-^- 2 - 
H. 2i£&£. X«± ( + ) -(J/?, 2S)-6-7$y-N-W-N- (2-* 
3MU*>^P'S*v';U) f77P [3, 2 -a] ^> S J<< $.<?]/-)l- 2 

s h. 2^^^e»^5n'5<b^T'^'5#sei4^0;6s»j. 

HlC^fc. mGluRI JgJat^ffl€:Wt- Z<t&®ifi 100 n M <D£MU*£ >^T7tiiU 

#^Bi4M(i. ft*, jiii. f^ife. js. ^im^<!f^». mwtmfcmtzifoftmm 

xii^jgsfc (jtMicw-r^iagco^) »«t*n5/f5, cne> lcPB3£S*i -Str- 
eam ^ 

14) jttHttglWS. iOJK«> Ba'^&^JEfcliii. *ttfi$&ttJ£ffi> 
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±m&^T-fti&m&i%mo&m%m:Z3£m?&<D\zft9}tz mGiuRi js^ffl^w 
rsft^mti*. mGiuRi mtaftmz&TZit^yi-cfr^Ts ^-Dmt^^w^m 

liMtlfcU. H £ U < (± 1 00 n M <D40k? 5 >S!T'XLil l,fc PI M£«>f&Jftffltf> IC S0 
tI.S?£ U< liiUTCDH^J 1 CI£ilO^;£|c«k-5 IC^flEtf 0.1 n M WTtfJj'SI***! 

*&w<on&m±mmtemm<D^m?iX'ibz> mGiuRi mftf^ffl * *-r -s-ffcd-m 

CO^fc mGiuRi fSJaftjOtfiJi UTIi. TfE^X^XIi^fFlCfStScD^^^ 
-5 mGiuRi feJ?if^ffl«:Wt-'5<b^^560fllC^$n'5o 



WO 01/08705 PCT/JPOO/05074 

8-1 6 9 8 84§. fttflW- 1 1 - 1 8 9 5 9 6§, 2 0 0 0- 1 0 2 
8 9 3§, WO 96/1 51 0 0^. WO 9 5/251 1 0^. WO 9 8/0 6 7 2 
4^ W09 9/2 6 9 2 7§. W09 9/4 4 6 3 9f. 

mmi*. mi$mmitizmi\t>tiz>m&. j t>M&m, "ton&LOftifam&m^xmmstiZo 

A. till***-, JL^UXftJ ^-jim^t(Di&^m<o^(D 

i&^itmm, *im, ty-tim, mum, mh?j, s8»j«ic«fcs«pjs!:^. $>z>mt 
m&m<D : ,±mm, ^m, m&miz&zimn&^o^rtioxmx&^xb*. 
i\ &Hmi*m.&, mmznm^xm+vmimzfccxmMikm 

2ft£#, il^fiSAl A^fcU, 1B(C^#1~1, 0 0 Omg, #£U<I25 0~ 

20 om g 0iit'i b i ®frz&mz'fti-tii£niSL**zti2>frjittmA'\ xmtcv, 

1 BiZ-DZl ~5 0 Omg<D©ffl-C, 1 B 1 ®frt>&1s\lZ'fttfBMf*li9iS*£ft2>t)\ 

xut, i a i mr$~2 Amrn<Dmmxmmn^tst^ti^>. *>MA/mriEU;t<fc? 
iz, &5-mi*m*<Dm&x&W}-?z><Dx, ±u®**m&®£v>te^mxi-ftti;m& 
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mmm. tma<h mmm. ^mm, mmm^m^x^x^>^\ 
&mz^-fz>. *&<D&m.m> mmwituxit. mxu^.mmm^'SLU^M^ 

<tSl ttftSk £3£<fc»J (iflxtf. h-*) » j§IS?fiffl>3iJ 

7«»7^^-*a-raca» fm»j©E^xiisa«icj:oTMBft:sn*. 

01 Blli STZRMJK*HE7 s JUlCft:6tflA(IB A)Mfl:^«0B(@ B)£tS^Ufc 



fig ^ fflM (mg/^8>J) 

<t^$)A 2 0 0 

-fe;up-x («t£A) 400 

-mt^-^m (ta-A) 1 0 

X^T U >B£ ; 5 

# ft 6 1 5mg 
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it^A (6-7Sy-N-^P^i/;i/-N, 3-y^fW-/P[3, 2- 
a]^> > y'f5^ > /-^-2-A;i'WSt ; . 2Jgggig) % S^<b^B ( ( + ) - 
(7 R, 2S)-6-7S/-N-/f^-N- ( 2 - >7S/U>£ W\***M ^T^J 
□ [3, 2 -a] 'OVAf 5*V-;U- 2-^;UtK+^S F. 2ig&Jg) «JIH*TJy 

£&7-8BS*05 Wistar m^yh7E ( B*x;*xjU->-) «fc U £18€ffiUl 
SlttfflHSlfcfltT. L-15lglfe (Gibco) U/c D ¥SIU/t/J^«:>^T' 

ifflgfrU 750 U/ml DNase I (Sigma) £#tf 0. 2 5% HJ (Gibco) T 

37^C. 15&IHL -f>+i^-hUc £ *>Mrl&IfllSfl(JRH Biosciences) £;^*IDUT 
»*JE*B««7Sli->t^ tt»«-*j8^*U±«*«i5l»3teL/::. V V Algife 
£ 1 Om I 7JD;LT, -??7&"*j9*'*.\L*>-j hT5 IB 
Jfc*#tt2ttfc. 7-«fP^*r>a (4 0nm?l) TIBIS#ttS8*3iaL/tSL £M 
mffi&Zft&isfc. S5*U^AJS*feT#JRL«:*. Po!y-L-lysine T a— >^3ft 
7t 24-well culture plate (ffift^-*7-f h) 8x10 s cells/well ABAS 
li 37°C, 5%C0 2 -95%air <E>3M*TT'igS Ufco 

i!57J U 9 Aigtfe : BME (Gibco) + 1 0%#fHk£ S'JKMMlLJII + KCI 25 mM + 1 %1- 
*>'J KU^hV-f v> (Gibco) 
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(*7775 : yMyy| — )V (PI) myWmfflfc) 

PUm*#*7yfc^(4. Aramori (Neuron, 8, 757-765. 1992) £##IC 

LT'avtZo 2Brnmm^fz^mm^im^ZTT\yo-M^osno\ (final3tiCi/ml) 
37t;-C 1 «W >^i^<- h UT7^Hxt. SfflJfc* PBS-LiCI T'jSjgT 20 #PiiK > 
+ h it^^ti PBS-LiCI ;§>8T 20 ^K-f h Ufc.0.2 M 

PCA ^JjO^JS/E^itU 4tt 1-2 B$MttBU£. 2N KOH *5<fctf 100 mM 
EDTA-2Na iSjg^flQ^ plate (2000 rpm, 5 5*) 0 ±jf (1 ml) £ Bio-Rad 

AG1-X8 column iCj^JdO Us GPI solution (5 mM disodium tetraborate, 60 mM sodium 
formate) TSfej^U/i^ 4 ml <D IP3 solution (0.1 M formate, 1 M ammonium formate) 
TiSajUfc. ^CDJgaj;glC}$&->>5 L l'-*-(Aquasol-2) £JbD;L> 3^- 

(£sn> 

<t^A<DIC 50 {I(4 22nMT&o*:. <k^«J B CD lC 50 fii(4. 2.0nMT*£o 

/to 

CttlCfcU, ^^0fllCfflU-5<L^li, mGluRI *S^ffl^Wr^C<t^liS 

2. mGluRI afgifl«W!aiC«fc*MjS14<D;ilJt 
(mUfcigH) 

mGluRI afc^tfmGluRSa £fS5S£ttfc NIH3T3*HJJSI4. 10% S^Tfl&il^Jfll^ 
100 units/mU 0.1 mg/ml streptomycin sulfate £^t; DM EM T'lg^U/t. mGluR2, R4, 
R6fc«fctf R7£f6Si£-t±fc CHOfflJISl*. 10% jSflTB&Jfc^lflljff. 100 units/ml. 0.1 
mg/ml streptomycin sulfate. 2 mM £OU* 5 >€£*T DMEM T'igS Ufc. 

mG\\iR5a*mJl\s1Z.mm%:WM (Nature 383, 89-92, 1 996) ICftoT. 

ft&it* ffl i * ;u -> 2 a aft £ a st u fc. 
(pi txbmmmit) 

3 H-inositol e> CAfclR l J mGluRI a5£3t$fflJ)S£ffl IV Wm (Nature 383, 
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89-92, 1996) i:S£oT*^7 75 : yJK J *> I — )\,<Dmfci*M$:M'& U*:. 
(ffflJiart cAMP ;JU£) 

mGluR2, R6 fc<fctf R7 £3S3IL*:|fflJI&£flH V &$S (Neuron. 8, 169-179, 1992) 
CftoT. IBMX??^ETT7*;P^iJ'J>$>JSS[^OcAMP^a«:cAMPiI0^+-y h 

usm) 

mGluR2, R6 *><fcl*R7 lC*tUTI£. <t^t& A 100 M M £T-7-^— * MS. 
^— *hi£<hfclC^i&<&n£:J&^/i. mGluR5 lC*tLTIi. {t^#DA10 m M £T'7' 

7>*=*-X h1*<ht>lc^to£n&a^*:. 
etoT-fb^ Ali>^7KhPtf^^f;U^>-K<Df&<DGroup (Group II 
Grouplll) IZttTZftmZ&ZU^ZtWmJlZtlfr. 

itS® A li. mGluRI a iCfcfUTIi, 100 At M <0#)l* 5 yiTCVuilbfc PI g£ 
ICWJU ^OlCsofilli 24nMT'&o*:o <t^#l B <D ICsofilli. 

1.7 nMT'S?fc. 

ffiotl . T'ffl^^/M0lP*SJ*SilllflS^ffltN>tmGluRl IS^14<D;IJS7j;£#*;£Q 
ttlTTf ;£ <h £ c <t #{£12 2 tifc. 

UWt&LWt (Pharmacol Biochem Behav 39, 541-544, 1991) <D— Sfi£&^ UT'a 
r>1t. 4il$*ICR V£*ICttUTSTZ£200mg/kglliEft£^-r<2>. Jfi-^2M^ 
O^F&IC tail pinch test <D pre tt«tefrl*. SfSj§l$#3 ^mTOiJj^llcoUTW*. 
SBOHSfclCfftLfc. ^ligPJS^(CJ:ym^U, J£^& 45 tail pinch test £ 

ws^sii, ^>bu-)mtmm^mii<Dm-v steei test (3**<z> 

;*<Dj1U. *p<0.05, **p<o.oi vs =)> hn-;us¥) . 

(ssnu 

H 1 Fig. A, B iZTjkTJ: o IC S <t£W) A li 30 mg/kg po T, {t^tfc) B li Fig. 2 IC 
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^T£olZ, 10 mg/kg po -vmMlZ&.fc-MB$<Dm&&7ril>fz.. 

ctuccbUs mGiuRi tmftm&mr m&miz&z&tzmvkmmnfe 

mmm3 as/is w$mi&&'Skz>vh) 
nm\tm& (pain so, 355-363, 1992) <D—^^M.^xn-^r^ sD^-y 

"i>\~/Vl>£<$>-)im&TT'&Mmftl& (L5fccfctfL6) £8i*m§3feU;t. W&7B 
^#)£&P*S4-U 45 -tt&IC von Frey hair (VFH) test £m V «tt«Hi§$iJ-&lZ*i 
&*5. Jg^ffi^y h<7>«5t:l3filli. £:&Mt*£:<. 17-20 g (log (g) : 1.23-1 .30) XS> 

y , L5/L6 wi^^%7 v h (D^wisTfiSfesii^jsiicw-rs^^sifiiwiST^ 

i^roRg-efrofc (^*<P**,***(i, **p<o.oi,***p<o.ooi vs a> hn- 

(asm) 

VFHtestT*(DSSm*gl2lZ^-r. fb^Ali. 30 mg/kg po <fc U , =R/BW£©ggfiI 

±f5Hsiffij(Diam mGiuRi ic^ftfi^&7j&tsftti^£wr&<b^$)#\ m*<o 
to &m&mm<Dfemm t. u x mm v& set #5tis <* n£. 

jutc*^ (effl i^t^m a , b <Dwm&*T. 
mmmi 6 -75 / -n-->^p^+->;u-n, 3-s;>w7yp[3, 2 -a] 

SE<b&*5Ii, W099/44639 <D&mm 1 I51S(D^;i (Cck U 



11 



WO 01/08705 PCT/JPOO/05074 

$.#*J—)V- 2-Jl)l7\i*y-^ K (5. 3 5 g) WTH F (80ml) 
(30ml) /SflSl^MillT. t KO-y-JU^T-T h^-h'J^A (1 2. 5 g) <D*.y§& 
(5 0ml) ^JD^TI^SICTI 2^P^JgJ$U^ 0 JfcOTCniCigJgg? (1 0ml) 

A^P7h^77-f- ()§ai^ ; ^PPtM^A : **/-JI/=2 0:1) TIIISU 
$ e> ic cn££&i£ <h ;* * J - )V- ifflgx^^ J: 'J -5 C £ (C«t U fll 

K©<fc^*J ( 3 . 7 8 g ) £ LT^fc. 

NMR: (DMSO-d 6 ,TMS rtSP^ip) 

(5 : 8.11(d l 1H).7.84(d l 1H),7.41(dd l 1H),4.94(br).3.80-4.20(br l 1H) l 2.94(s,3H), 
2.71 (s,3H). 1. 50-1 .85(m,7H),1. 22-1 .40(m,2H), 1.02-1. 18 (m,1H). 
MS(FAB):343(M+1). 

(fcMB) 

( + ) -(7 /?, 2S)-6-7;/-N-^l/-N- (2 - *5SlU;>£ P'V+iWI/) 
f7VP [3, 2-a] ^>V'fSyV'-JU-2-^^7K*1J-5 H. 2&&JS 

( + ) -(1 R, 2 S)-M-*^Jl>-N- (2-pt^Uv^P^+^l') *T % Ja [3, 
2 -a] 1>*S4 2-fi)l>i\i*yS. H (2. 2g) OSfitiS (2 2m I) 

»jfc(C*JST. 5E*HB» (0. 2 8ml) *ajATMICT3 0ttRgH#U£. £J£ 

2 S)- N-^^U- N- (-^^|/v^P^+v;U) -6-— hP^TV/P [3, 
2 -a] 1>*M £? % J-J\,- 2 -*JM*=M>-5 Ctl*«ififfl 1 tRMHC 

■T*Ctlz«fcy«C©^1*l (2 4 2mg) 
[a] 25 D = +17.08° (cO.24, EtOH). 
NMR (DMSO-d 6 ,TMS rtSPtl^) 

5 : 9.16(s l 1H),8.15(s,1H),7.81(d ( 1H),7.42(dd,1H),4.85(br),4.25-4.38(m,1H) I 3.26 

(s,3H), 1 .30-2.35(m,9H),1 .01 (d,3H). 

MS(FAB):343(M+1). 
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*mmz&tui, mGiuRi mimm^Tit^mt. ±m&H-vm* <D&&mv±i& 
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